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Technology: OptoelectronicsNews Update
Electrical engineer Richard Mirin
aligns a laser used in an apparatus
for producing a stream of single
photons. ©Geoffrey Wheeler
The National Institute of Standards
and Technology (NIST) scientist has
demonstrated efficient production
of single photons—the smallest
pulses of light—at the highest tem-
peratures reported for the photon
source used. 
The advance is a step toward prac-
tical, ultrasecure quantum commu-
nications, as well as useful for 
certain types of metrology.
Silex is pioneering the develop-
ment and commercialisation of
its proprietary laser-based iso-
tope separation technology,
known as Silex. Lasers are used
to separate or enrich the natu-
rally occurring isotopes of an
element to create ‘new’ materi-
als with different qualities.This
technology results in applica-
tions with extensive market
value and potential.
Technical commercial applica-
tions, include: uranium enrich-
ment - nuclear fuel for electrici-
ty production; silicon enrich-
ment - for advanced semicon-
ductor materials and carbon
enrichment - for advanced
semiconductor and medical
diagnostic materials.
The National Science
Foundation has awarded Prof.
Farhan Rana, electrical and
computer engineering, a
$400,000 grant for his teaching
and research work at Cornell.
The NSF’s Faculty Early Career
Development Program supports
young professors who success-
fully integrate education and
research.
Rana won the five-year award
for his work with devices that
emit very short pulses of laser
light, which have important
applications in medical imag-
ing, communications and
studying molecular interac-
tions. Currently, produced by
bulky machines that require
elaborate cooling systems,
Rana aims to improve semicon-
ductor lasers, which fit onto a
microchip and harness quan-
tum mechanics to produce
similar pulses.
“Our goal is to make a semicon-
ductor laser on a chip -- which
would be maybe less than
1mm2” Rana said.“We just 
started the research in this
direction.”
He said he will spend the
grant on lab facilities, graduate
student funding and equip-
ment for his courses.The
award is intended for
untenured professors early in
their careers, such as Rana. He
came to Cornell last year,
immediately following his doc-
toral work at Massachusetts
Institute of Technology.
Isotope separation by
laser excitation
A National Institute of
Standards and Technology 
scientist, Richard Mirin, has
demonstrated the efficient pro-
duction of single photons - the
smallest pulses of light - at the
highest temperatures reported
for the photon source used.
‘Single photon turnstiles’ are
being hotly pursued for quan-
tum communications and 
cryptography.
Both uses involve using streams
of individual photons in differ-
ent quantum states to transmit
securely encoded information.
Due to the peculiarities of
quantum mechanics, such trans-
missions could not be inter-
cepted without being altered,
thus ensuring that eavesdrop-
ping would be detected.
The photon source used in the
study was a ‘quantum dot,’ 10-
20nm wide, made of InGaAs.
An infrared laser tuned to a
particular wavelength and
intensity was used to excite
the QD.
That produced photons, one
by one, more than 91% of the
time at temperatures close to
absolute zero  (5K or about -
459o F) and continued to 
work at 53% efficiency at
120K (-243oF).
Higher operating temperatures
are preferable from a cost
standpoint, because the need
for cooling is reduced.
According to the NIST electri-
cal engineer Richard Mirin, this
design offers advantages over
other single photon sources,
many of which exhibit blink-
ing, stop working under pro-
longed exposure to light or are
extremely difficult to fabricate.
Quantum Dots give one at a time photons 
Robotic Vision Systems Inc
reported 1Q of fiscal 2004,
ended December 2003, with
revenues at $10.33m, com-
pared to $10.38 in 1Q 2003’s
and $13.50 in fiscal 2003’s
4Q. RVSI’s net 1Q loss in
2004 was $4.6m, or
31c/share net loss, compared
to a net loss of $8.5, or
70c/share net loss, in fiscal
1Q 2003 and 27c/share net
loss in 4Q 2003.
Orders for the 1Q were
$12.5m, yielding a book-to-
bill ratio of 1.20:1.The
results incorporate consoli-
dated revenues for the
Semiconductor Equipment
Group and Acuity CiMatrix.
“We believe the first quarter
was the final page of an old
story,” said Pat V. Costa, RVSI
chairman and CEO.“Part of
our attention during the
quarter was diverted by the
need to complete our line of
credit, which we did at the
beginning of December.
Moreover, we were not able
to convert all of our ship-
pable backlog into revenue,
and we faced long vendor
lead times on certain parts.”
“This current quarter is a
very different story,” Mr. Costa
said.“Through yesterday,
incoming orders are more
than double the level of the
same time last quarter and, in
the current quarter, we know
of few impediments to ship-
ping against backlog.What’s
especially encouraging is that,
on the order front at our
Semiconductor Equipment
Group, the very strong
improvement in the current
quarter comes in spite of the
typical two-week shutdown
most Asian test, assembly, and
packaging houses take for the
lunar new year in late January
or early February.”
“We entered the quarter with
backlog of $10.1m, we believe
we can see bookings in a
range of $16-19m,” Mr. Costa
said.“Based on those figures,
we believe we can see recog-
nizable revenue in the March
quarter from $15m to $17m.
It is clear that this is going to
be a quarter of dramatically
improved P&L performance.”
Costa would not promise or
rule out profitability in this
quarter.
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